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Piicat wei WI COT De Ste beat ate vc, Pe ELI 

Commissioner of Engineering, 

Regional Municipality of Hamilton-Wentworth, 

PO. Bor 1058, 

Hamilton, 

Ontario. 

L8N 3R4 

here le, Ae Brenner, PP. Eng. 


Re: Town of Dundas - King Street 

Sewage Treatment Plant 
Wa have now comoleted our investigation on the use of activated 
carbon absorption to achieve a polisned efftuent at this plant wnen 
exoanded to 4.0 mgd. The attached report outlines our findings. 
You will note that tne use of the activated carbon process to 
further reduce the quantity of BOD and eee ed solids In the 
plant effluent involves a significant cost increase. Also, this 
process does not improve the raimoval of BBs toons 


rt satisfactory and that you will 


UNDERWOOD McLELLAN € ASSOCIATES LIMITED 


ENGINEERING AND PLANNING CONSULTANTS 
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INTRODUCTION 


On November 14, 1974, Underwood McLellan & Associates 

Limited were instructed to determine costs and feasibility 

of utilizing the activated carbon process to improve 

effluent quality at Dundas Sewage Treatment Plant, exvanded 
to 4.0 mgd. Tne Sewage Treatment Plant is to be contained 

on the present site as concluded in our report of September 
1974, which considered the plant development program relative 
tO The VNhitizatron of the existing Site for the initial 
expansion requirements or the Desjardins Estate site. 


In September 1974, Council of the Regional Municipality of 
Hamilton-Wentworth adopted the Engineering Committee report 
to. CotUmer. tor the expansion of the plant Om The existing 
Sie. Polis Manitou y OS he Bove roumeny 1s. present fy eval 
Uavtine “the “conple teness Of the date availabic on Cootes 
Paradise. 


Representatives of various environmental interest groups 
have expressed a desire for the provision of a treatment 
fecitiity capable Of providines an-eililuent Suitable for 
discharge to the Desjardins Canal. Alternatively, an outiet 
could be constructed to discharge the treated effiuent to 
the Hamilton Harbour. 


This report considers the costs associated with the provision 
Of Detavated Carvpon Bbsorpiion of the final erfluent in 
relation to the other programs previously reported. 


SUMMARY AND RECCMMENDATIONS 


The report has considered the use of activated carbon toa 
achieve a high degree of treatment at the Town of Dundas 
Sewage Treatment Plant. The following conclusions can be 
drawn: 


i. P pourlevion erowrk rate of 10% per annum will 
result an a tower cost per 1000 ealions treated 
when compared to a 5% growth rate. 


2. Stonbinuing Imi iabiacn in the resior of 10% annually 
will be reflected in a Significant increase annually 
in the operational and maintenance costs. Annual 
cost increases due to inflation exceeds the population 
rate increase with the result that the rate cost per 
1000 gallons is increased. 


3. The use of the activated carbon process requires the 
achievement of a quality effluent from a biological 
pliant. 


4. ‘The most economical activated carbon absorption system 
will result in an increased cost of approximately 
28.5¢/1000 gallons with a population growth rate of 
10% per annum. A conventional plant with discharge to 
the Desjardins Canal will cost in the region of 
52.30C/1000 gallons on the same size basis. 


oO 


Tne full benefit of the activated carbon process would 
only be achieved through. the provision of complete 
standby power, a surge tank to store sewage flows in 
excess of the maximum daily rate and an increase in 
Dian Operator abvendance:, 


6. The activated carbon process can be expected to achieve 
an effluent BOD of 2-4 pom, a suspended solids con- 
Centretion O21 Jess than 2 pom, 2nd &2 phosphorus 
COnNCeULEation OF Rot tess than 1 ppm, The activated 
earbon process offers no advantages with respect to 
phosphorus removal. 


Tie total elfieet of the plant discharge on Cootes Paradise, 

as related to other tTorms of polluvion, is not fully under= 
stood. A specific evaluation would involve an assessment of 
tie Guan ity Of DO IUtion eaused by 2tmosoheric Taliout and 
other sources. This would suggest that a staged implementation 


Le) 
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program would be appropriate for the town. The program 
COUT sDEOVvVICeSAOY Lhe LNICiaL construction OL 2 conventional 
pLant expansion 160 4.0 med on the present site to be 
followed by the addition of further works as dictated by 

the conditions causing the reported pollution. of Cootes 


Paradise. Such a program would ensure the expenditure of 
funds in areas which would bring about the greatest benefits 


for the protection of the environment. 


DISCUSSION: 


Convent tonal Activated Sludge Plant with 
Phosphorus Removal: 


A eonventional biological plant, including alum treatment 
for the removal of phosphorus, normally would require the 
provision of standby power facilities capable of main- 
taining emergency lighting in addition to enabling the 
continued operation of tne primary treatment and 

eriiluent chloranation facilities. Multiple treatment units 
are DrOvineo 26 Lhe pliant, Either imitciaily or an tie 
Ssubseauent stages of development. However, mechanical 
equipment items, such as pumps, are provided to ensure that 
at least the firm requirements of the equipment is avail- 
able with the largest unit out of service. A greater 
degree of emergency standby equipment may be warranted as 
indicated Dy Local conditions. 


ewage flows up to a maximum daily rate (2.0 x daily 
erage) would receive full treatment with flows in excess 
of this amount nae discharged with the plant effluent 
following screening, grit removal and effluent .chilorin- 

a bom 5 


oa 


In the case of the Town of Dundas, the present plant 
eitivent 1S cdisenarzed to ithe Desjardins Catal Sn: it 1s 
contemplated that this discharge to the Canal should 
continue to be permitted ee the evaluation of 
environmental conditions now existing in the West Pond 
and Cootes Paradise, and the. establishment of the 
Signiticance Of S11 sources of pollution to these waters - 


Citiail ll Sewer 


An outfall sewer could be constructed from either the 
existing plant site or the Desjardins Estate site, when 
Poequived, uO TO tect the treater eiflusni. to the Hamilton 
HWarpour. Tare fectiity would be required to carry 2j1 
Sewage ilows received at the plant £oO ensure that sewag 
is mot discharged to the Desjardins Canal. The pipe 
could be installed across the West Pond and Cootes Para-— 
CSc it et Le Ciera PO feather waterway, usin 2 
Hlgstic Pape Which could De assemplea on land, Tioated 
LALO pos bacon snl sank On the mud bottom... The outler 
Structure ab tne terminal point of the pipe would include 
Sporogr ive GILT USton- Ports to achieve CispSsrsion into tie 
Harbour. 


a 


puch a facility would remove all possible sanitary 
Sewage discharges to the West Pond and Cootes Paradise. 
A minimum discharge of acceptable effluent quality 
could be darected to the Desjardins Canal to maintaz 
a Minimum summer flow in the system. This discharge 
could be controlled through the use of regulating 
valves.. 
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Activated Carbon PEOCeSs? 


The Underwood McLellan & Associates Limited report of 
September 1973 concluded that a biological treatment 
process of the activated sludge type was a necessary 
pase on which to build other treatment facilities; 
should it become desirable to improve the effluent 
Quality, (nis as due to the abiligcy of the process to 
economically convert dissolved organics to a form suit-= 
able for removal. 


The Man agvanteace Of This proetess 1s that 1t relies on 
Stmospueric. oxyeen to Diologically oxidize organics. to 


carbon dioxide and water. Intermediate steps in the 
ultimate treatment process result in the production of 
sludges with a relatively high organic content. Complete 


aerobic oxidation is generally not economical and where 

an improved eifluent quality is required, this is normally 
achieved through the addition of a treatment process that 
is capable of removing the remaining organics and sus- 
pended solids. . 


The biological process can be relied upon to produce an 
ffinent quality of approximately 15 ppm concentration 
for BOD and suspended solids and 1.0 ppm concentration 
1Or MNCs tenis removal. Hitivent tiltratron, wiiiiecine 
a dval media, snthretilt-sand fiiter, can further reduce 
these pollution andicarvors to 10 pom for BOD, 3 ppm for 
suspended SO0lids end 1.0 pom for phosphorus. A. further 
improvement a, he cri iient can be realized Lhrough ithe 
use of activated carbon absorption towers. These towers, 
which Bare Tilleaq with actavated eranulated carbon, are 
esigned On the -besis of quantity, pounds per day, of 
BOD and suspended solids to be removed and for large 
installations, include the continuous withdrawal of spent 
ecarpon, Wath the imjection OF régzenerated activated carbon 


a 


Into the, inler Go wane covers. The carbon is regenerated 


(ep) 


iui ene a. mus hearth type furnace at a temperature 

Of epnroximately 1y0O #. An eftluent quality with a 

BOD of 2-4 ppm, a suspended solids concentration of less 
tiem 2 000% Bard 2 pnesonorus concentration Of ot “less than 
il ppm, can be achieved. it should be noted that ,-after 
chemical precipitation of phosphorus in the biological 

Crea vieut Uti. Ne ur aer removal can pe anticipated : 


AY cigiment of this quality could be discharced safely 
LO any Substantial water body without dilution. . 


However, such a process should include the provision of 
SCaittonat SACL e tes ASSsoci ated With the biological plant 
Loreer LO Geneve Lhe full penetat of the Bien Guality of 
effluent. It has previously been noted that flows in excess 
ot the treatment capacity available in the secondary 
treatment plant are normally by-passed. lt 2S estimated 
thet this euantity approximates 5% to 10% of the annual 
sewage flows. A 4.0 mgd plant operating with a 4.0 ppm 

BOD erilvent. would discharse approximately GO,GO00 ibs. of 
BOD per year. A 5% discharge of excess sewage flows with 

a BOD.of 70 ppm would indicate an annual discharge of 
Soproximately 30,000 Los. of BOD. “The 7G pom concentration 
has been estimated on the basis that the raw sewage, with 

a4 normal BOD of 180 pom, has been reduced through dilution 
Wate Storm and intiltration water flows. PFurther, it should 
be noted that the sewage discharged without treatment would 
DrOvaAaly be Ore Sienaticent? in terms of the effect on tre 
PeceiVine Water asa the pollutants are in a form that- can 

be readily decomposed, which is not the case with the BOD 
remeaaning in the well treated etiivent. Accordingly, it 

a6 Sueeested that such a process should inciude a high 

flow storage tank where the untreated sewage could be hetd 
Without bDy=lpassine the treatment process for {reat— 

ment when the excess Tlow has receded. Furthermore, it 
would be necessary to consider additional emergency fac-— 
Tlittves Ba both the paoloeical and the activated carbon 
Sismts 2m Order to trediivze the aul) penetit of the trear= 
ment process. TALS would include the provision of standby 
power Mor ie sul re flank to, enabie full greatment ar ait 
times in addition to the standby treatment units and mech- 
anical equipment previously noted. 


The basic design parameters considered to be essential for 
seh a plen. ere included in Agpendix “C". It Shoyid alsa be 
noted that it will be necessary to install pumps to transter 
the biological plant eiiluent to the activated earbon plant 


pressure filtration system. The activated carbon plant 
can Pe COUSTTUCTSO West Of tne existing plant facilities. 
Hiililarivy, @ surce tank could be provided, but it should 
be. Moted thar this would result am construction of open 
Yow Seware storage facilities Yelatively close to present 
housing. The construction of these facilities east of 
the present plant is also possible, but this would require 
the complete abandonment of the ball diamond. 


COST ESTIMATES 


The cost estimates have been prepared on the basis of 
Current. GOsts 2Or CONMStrUuceion Of this tyes fotfowing 2 
review with contractors, equipment suppliers and by 
comparison with projects now being developed in our 
company. Accordingly, it is expected that the estimates 
represent a reasonable base on which to compare the 
alternative programs However, it must be acknowledged 
that with the inflationary trend now being experienced, 
it is extremely difficult to prepare precise cost esti- 
Mates. DPartciculerlyg as at relates: te work with 2 
relatively long period of construction. 

The annual cost Of Capital has been calculated on the 
basis of a 20 year debenture bearing interest at the rate 
or 2%. 


Operating and maintenance estimates have been based on 
1974 costs with an assumed inflation of 10% annually. 
Estimates of population growth have been pased on both 

a 5% and a 10% annual growth rate. It is suggested 

that these assumptions respecting inflation and growth 
rate are reasonable and should approximate the conditions 
eat walt occue in the Tuture. A more Tapid rates of 
inflation would result in increased operating and main- 
tenance costs and in a greater divergence in the costs 
for Ssiverosti ves with An 2hitiniiy high operating and 
maintenance cost as compared to those with lower costs in 
this category. 


Popencices ~A* and “5 ancliude the computed costs vS. time 
for the vaxious alternatives. with Appendix ‘A’ being based 
on a 5% population growth rate and Appendix 'B' a 10% 
erowth rate. Table i which follows is a summary of the 
resultant cost estimates included in Appendices 'A' and 

ee ae bt “can be Seen that the cost of the aiternatives, 
including activated carbon aS a method of treatment, exceed 
that for 2 conventional plant with an oOuclet to Hamilton 
HASpOuUr. 


Chis Cost terease, everaved Over tue 1478 Of The plant, 
would amount to SS62,000 per ie or $242,000 per year 
for 4 5% and 10% growth rate, spe ectively. 


eo ae a = 
iy ie fe ses Lf oe 4 aes 
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The alternatives enable the consideration 
Of 2 variety oF prosrams on the basas Of c 
i 


tii 
However, it has been concluded that the alternative with 
the lowest initial operating and maintenance cost rep- 
resents the least cost over the life of the plant. 


All of which is respectfully submitted. 


UNDERWOOD McLELLAN & ASSOCIATES LIMITED 
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TABLE 1 
TOWN OF DUNDAS 


SUMMARY RATE COST, <71,000 GAL.,.  FOR.S 
__FROM 1974 TO PLANT OPERATING AT DESI 


APPENDIX 'A? 
5% GROWTH 
| 


ITEM 


Conventional plant expansion to 4.0 mgd, 

P removal, outlet to Desjardins Canal 

at York Road, normal stand-by facilities, 

including Eng. and Cont. 7O.0 


utlet from 4.0 mgd Plant to Hamilton 
Harbour including booster pump and 
Eng. and Cont. 2G 


High flow surge tank including Eng. & 
n 


Conventional plant expansion to 

k.O mgd, P removal, outlet to 

Desjardins Canal at York Road, complete 

stand-by facilities, effluent pumps, 

inet.) Bag. €- Cont: 78.5 


Activated carbon plant with sand and 
carbon filters but without carbon 
regeneration, Including Eng. & Cont. 83.9 


Activated carbon plant with sand and 
carbon filters and carbon regeneration 


- : c r = f 
including Eng. & Cont. 36.7 
[tems 1 & 2 above comprise a complete 

system 94.0 
ltams 3, 4 and 6 above comprise a 

complete system and complete stand-by 

power ae Poe 


974-1989 


APPENDIX. *B! 
10% GROWTH 
1974-1982 


56.3 
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APPENDIX 


(ee 


DESIGN PARAMETERS FOR PROPOSED CONVENTIONAL ACTIVATED SLUDGE PRGCESS 
Flow: 

Average: 2.5 mgd 

Peak: 2.0x2.5 mgd = 5.0 mgd + waste activated sludge produced 


by adjacent 1.5 mgd conventional activated sludge plant. 


Strength: 
Raw sewage BOD - 180 ppm 
Se ae 130 ppm 
PY os > SIO pom 


Secondary effluent BOD - 


+ nutrient removal SS = 


15 ppm 


15 ppm 


ie - 1.0 ppm 


DESIGN PARAMETERS FOR OPTIONAL CARBON ABSORPTION SYSTEM 


Flow: 


Average: 4.0 mad 


Peak: 2x4.0 mgd = 8 mgd 


Surface loading on roughing filter - 4 ealere an. at 4.0 mgd 


Strength: 
Jo roughing Tilter BOD - 


SS se 


From roughing 
Filter BOD 


<10 


ppm 
ppm 


ppm 


ppm 


ppm 


ppm 


Carbon columns: 


{6 columns = BOG 10 ppm 
SS 5 ppm 
e 1.0 ppm 


“Carbon to be regenerated - 5 Ibs. per Ib. BOD removed. 


I facpie (Fe 
rype ol 


DESIGN PARAMETERS FOR SURGE TANK 


Max. hour rate = 2.6xDWF = 10.4 mod 

Capacity of biological system = 8.0 mgd 
Excess Flow = 2.4 mgd 

Max. 10 hour flow = 1.0 mg 


Capacity of surge tank = 1.0 mg 


DESIGN PARAMETERS FOR OUTFALL PIPE 


From columns 


firmace = Multi-Trer Rotary Kiln = 20" 4 


aun 101) 


oS 


is 


Be: 


2-4 ppm 


} pom 


] ppm 


Design parameters for outfali sewer to Hamilton Harbour restricted 


by max. size of plastic pipe now manufactured wnich is 48" 0.D. 


This would enable 2xDWF by gravity - excess flows would be pumped 


by booster pump. 


Western Photogrammetry Limited 
Offices 


89 Carlingview Drive, Rexdale, Ontario M9W 5E4 


11831 = 123 Street, Edmonton, Alberta T5L 0G7 


or 
at any UMA Group Office 


1005 — 555 Burrard Street, Vancouver, B.C: V/X M2 
#200 - 6545 Bonsor Avenue, Burnaby, 8.C. V5H 1H3 
2540 Kensington Road, N.W., Calgary, Alberta T2N 3583 
1479 Buffalo Place, Winnipeg, Manitoba R3T 1L7 

Box 539, Saskatoon, Saskatchewan S/K 3L6 


